Appendix 3-2
Aquatic Resources of Crandall Canyon
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STREAM SURVEY )
Utah Division of Wildlife Resources

. ' | (Sheet No. 1)

JATE 21 July 1983 INVESTIGATOR(S) Donaldson/Fish/Litizette
“AT. NO. _17 AT-130-7 STREAM _crandall Creek (rriburary ro Huntingran Cresk)
SECTION NO. 1 TOTAL MILES STREAM SECTION 5.0 miles
-OCATION (Give section boundaries.) _ sec. & and 5 T, 165, R. 7E.. SIM, This secrion is
‘ & " creek, from the headwaters ¢ i o nce.,
SOURTY Emerv €.0. DISTRICT(S) 19
FERCENT ACCESS: OPEN 50 REST. 30 CLOSED_ 20
PERCENT LAND STATUS:
BLM FOR.__80 PRIV._ 20 ST.& L. DWR IND. B.REC.____N. PARK__

CLASSIFICATION: ESTH. 3 AVAIL. 4 PROD.__ 2 OVERALL RATING_ 19 CLASS__11I R

MEAN DISCHARGE (Cu. ft/sec): SUMMER WINTER RﬁNOFF
(See attached water discharge record from 1982-1979.)

COMMENTS: (Fill out in detail--attach separate sheet if necessary.)

WATEPRSHED DESCRIPTION: (Include important geological features, soil conditions, land
management practices, etc; attach photos, if possible.)
This stream is located on the east clope of the Wasatch Plateau (Manti Mountain). The canyon
is extremely steep, and the soils are highly erodable (sandstone and clay). The vegetation
cover is typical of those found in sub~alpine zones (i.e. pines, aspen, sage, etc.).

LOCATION OF DAMS/DIVERSIONS: (Give percent of man-caused dewatering within stream location.)

None known

STREAM FLOW PATTERNS:

POLLUTION PROBLEMS:
1. Siltation caused by coal mining and its associated road construction. In 1983 the Divisic
.contacted Genwall Mining, DOGM, and USFS over illegal dumping of road material into the
stream at the mine site. The problem (hopefully) was corrected.

‘ABI1TAT IMPROVEMENTS:
(See Management Plan)

. PROPOSED PROJECTS: (Highways, dams, etc.)

The Genwall Coal Mining activites are continuing.




STREAM SURVEY _
Utah Division of Wildlife Resources
(Sheet No. 2)

. DATE 21 Julv 1983

INVESTIGATOR(S) Donaldson/Fish/Litizette

CAT. NO. II-AI-130-J STREAM_Crandall Creek (tributary to Huntington Creek)
SECTION _1 STATION NO. 1-1 LENGTH OF STATION 528' ELEVATION  7,425°

LOCATION (Attach map) __ Nw 1/4, Section 4, T. 165., R. 7E., SLM. The station srarts 0.25

miles upstream from the confluence - across from the fenced archaelogical'site.

PHYSICAL DATA (Attach transect data sheets, if desired)

Temperatures Discharae Station Dimensions
Time_10:00 p Velocity fps Ave. width (channel)
Air 68°F Volume cfs 3-4 Ave. width (Water) 7'
Water 4g9°p Area Water (sq ft) 3.696

30TTOM TYPE: BOULDERS_ 10 % RUBBLE__ 20% GRAVEL__ 20 % SAND__15% SILT_ 35 % OTHER %

PERCENT BANK STABILITY: 25 % PERCENT BANK SHADE: 25 %

. POOLS: No. per 1/10 mﬂe Pool-Riffle Ratio’ Ave. Length Ave. Width Ave. Dspth

CHEMICAL DATA

Time - pH 0o Co» Conductivity

Turbidity Phenol Alk. Methyl. Orange Tot. Hardness

BIOLOGICAL DATA

Fish Collections: Method Length of Station
- [e=meee--- RuUNe=scac-a- ] Tot. No. Length ~ Weight K-Factor
Soecies 1st 2nd 3rd Sampled Ave. Ranae Ave. Range Condition
cte 22 (missed 4 ctts 22 216 147-355 83 7-362 0.66

about 5" in length)

g

1 335 280 0.74

Population Estimate = 278 + 11 trout.

Biomass Estimate = 52.5 lbs/acre (a mean of 83g was used for the biomass constant.)

. -Attach individual lengths, weights, frequency histograms, or other statistics on separate
sheet, as desired.)




Stream Survey (Sheet No. 2)

Page 2 «
NATURAL REPROJUCTION: Game fish spawning habitat: Yes_x No Rate(1-5) 3
. Game fish reproductive success: Yes x Ho Rate(1-5) 3
Game fish nursery habitat: Yes_x No (limited)
List all fish species that successfully reproduce: Cutthroat trout
Nongame fish that are of "special" interest: None

Indicate negative factors or potential habitat development: All beaver dams mentioned
in the 1982 survey were blown out by heavy run-off in 1983. Much gravel and rubble were

exposetf increasing the vailue Or Che Stream substrate.

PREVIOUS STOCKING WHICH MAY BE OF IMPORTANCE: None

POLLUTION (Types, sources, amounts, etc.): Future sources of poltufien may be coal fines

blowing off coal-tramsport trucks.

AQUATIC VEGETATION (Attach separate data sheets if desired):

Overall abundance (Abundant, Common, Sparse, or Absent): sparse

T{fipatian vegetation is also

Major Types Na. Percent sparse.)
. Willow (salix sp.) 20+

BENTHIC INVERTEBRATES (Attach separate data sheets if desired):

Overall abundance (Abundant, Common, Sparse, or Absent): sparse

Major Types No.  Percent
—FEpheneropters
Tricoptera

{ECOMMENDED IMPROVEMENTS:

(See Management Plan.)

. ITEMS NEEDING FURTHER STUDY:

OTHER:




FISH MANAGEMENT PLAN

Water - Crandall Creek (Section 1)

Cat.

No. - IT AI-130-J

Date - July 21, 1983

By - Walter K. Donaldson, Regional Fish Manager

Crandall Creek (Sec. 1) was inventoried in 1982 to assess the fishery
since active coal mining and its associated road construction have
been occurring within the canyon. The 1982 survey sampled 21 cut-
throats and 1 rainbow; however, the water was too turbid to obtain
population and biomass estimates. The stream was resurveyed in 1983
with almost identical results. The population estimate was 278 + 11

trout per mile (96% cutthroats), and biomass was estimated at 52.4

lbs/acre using 83 g as mean weight. Four year classes (I+ to IV+)
were observed indicating that Crandall Creek is not only used as a
spawning and nursery stream, but also contains mature resident fish.
Growth of juvenile trout is only fair averaging about 2 inches (52mm)
yearly. This small stream serves as a major source for native cut-
throats within the Huntington Creek drainage, as do other similar
Huntington tributaries (i.e. Tie Fork, Nuck Woodard, etc.). Native
cutthroats are highly valued by anglers in Huntington Creek, as the
other 2 trout species present are stocked (fingerling browns and
catchable rainbows).

The substrate found in 1982 was dominated by deep beaver ponds (depth
over 6 feet) with accumulated silt deposition of depths ranging between
6-18 inches. The 1983 heavy run-off eliminated all beaver ponds and
their silt deposits exposing large tracts of rubble and gravel. The
harsh run-off in 1983 has reduced fish condition from 0.93 (Kyp) to
0.66 (KTL) due to scouring and displacement. However, the entire
substrate has dramatically improved and overall trout condition is
expected to improve. Also, stream flow variation is not excessive

and the riparian could stabilize within a few years.

Genwall Mining Company was dumping rock and dirt adjacent to their
mining site into the riparian zone in 1983. The USFS and DOGM (Utah)
were contacted relative to the negative impacts of silt on spawning
and food production. Compliance was obtained from Genwall as direct
dumping was halted and berming was instituted at the impacted site.

Management Recommendations:

- Monitor Genwall's mining activities to insure that excessive (and
illegal) sediment loading does not reoccur. Continue to work with
the USFS (Price District) and obtain compliance on Genwall's permit
to revegetate the steep road embankments adjacent to the stream.
Protecting Crandall Creek from excessive siltation is the key to
maintaining its present cutthroat trout population.




Fish Management Plan
Page 2

4,

Management Recommendations (Cont.):

=~ Occasionally (as needed) blow-up beaver dams as they tend to
accumulate silt and deter upstream trout movement.

- Do not encourage angling pressure on Crandall Creek, as it is a
small stream and its fishery could possibly suffer over harvest.




Cat. 11 A7-130-J

Name of Water Crandall Creek

Species cytthroat trout

+21 July 1983

Date
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Table 1. Water discharge records (c.f.s.) for Crandall Creek ,» taken from U.S.G.S.

Water Resources Data for Utah and the gaging station located at

where it joins with Huntington Creek (15,5 orthw of Hun! =

Total Mean Maximum Minimum Daily Mean Monthly Discharge Extremes
Water Annual Daily Discharge Discharge Summer Flow Minimum Maximuin
Year Discharge Flow Date - Flow Date- Flow (Aug.1-Sept.15) Mon. Tot. X Mon. Tot. X
1982%* 936.42 5.48 May 26 14 Sep 11 0.97 1.57 Sep. 33.5 1.10 June 348 11.6
1981%* 284.33 1.33 June 3 5 Sep 25 0.28 0.45 Sep. 10.8 0.36 June 106 3.5
1980% 1199.49 5.61 May 31 28 Nov 12 0.38 1.01 Nov. 11.8 0.38 June 53 17.8
1979 800.83 2.19 May 25 19 Oct 16 0.37 0.95 Oce. 12.7 0.41 June 291 9.7

Total (see Table 2 on

Mean back of page.) May 29 16.5 - - 0.995 - - - June 320 10.6
1. Late Summer Flow 2. Annual Flow 3. Limnological Data | ‘ Mean
Evaluation Variation _
CPF = 0.995 Max. X = 6.5 Year = _1982 1981 1980 1979 4 yr,
- . - - Summer
Af.)F __2.472 M‘."' X Temp. (max.) = 62 60 52 65 60
Ratio = _ 40.3 ¢ Ratio = __48.2 NO,-N(Mg/L) = (0.10 0.07 _0.02 0.01 0.05 -

Other Comments: *These gaging station records contain only seasonal data. The annual total discharge will bs low, while
the annual mean daily flow will be high. The minimum discharge date listed should alsc be lower during winter moaths, and

will be reduced accordingly for use in Binns Model (HQL).

Z -0




Table 2. The following discharge records are estimated from past trend data,
and are to be used in Binn's Model (HQI) for Crandall Creek, Utah.

‘ Water §Z;3i1 Annual Mean Minimum Monthly Discharge
. Year Discharge Daily Flow Month (Exp.) Total Daily X
1982 1094.42 3.0 " Feb. 14 0.50
1981 405.33 1.11 Feb. 6.75 0.25
1980 1311.49 3.58 Feb. 8.4 0.30
1979 800.83 2.19 - Oct. 12.7 Q.41
Total/ 3612.07 2,472 - 10.46 0.37

Mean




STREAM SURVEY
Utah Division of Wildlife Rescurces
(Sheet No. 2)

JATE 22_'April 1982 INVESTIGATOR(S) Donaldson/Hodson/Dalron

AT, NO. II. AL. 130 STREAM Huntingcon Creek

ECTION _ 3 STATION NO. _3-7-% LENGTH OF STATION _0-1 mile ELEVATION_7460!

-OCATION (Attach map) Starcs ac the confluence of Blind Stream near Ray Grange ugle

'HYSICAL DATA (Attach transect data sheets, if desired)

Temparatures Discharae Station Dimensions
Time_ 8:00 aM Velocity fps Ave. width (channel) 25 feac
Air 62° F Volume cfsl5-20(a.m.) Ave. width (Water) 20 feec
over 40 (p.a.)

Water 37° F Area Water (sq ft)_jo 30

QTTOM TYPE: BOULDERS 40 Z‘RUBBLE 20 % GRAVEL 15 % SAND 5 % SILT 20 % QTHER
L-70% R-0 ! )

‘ERCENT BANK STABILITY: R-40Z % PERCENT BANK SHADE: r-10 %

'QOLS: No. per 1/10 mile Pool-Riffle Ratio- Ave. Length Ave. Width Ave, Dep

6 _ over 10'

-HEMICAL DATA

Time a.nm. pH 8.2 00 CO2 Conductivity
Low -a.m.

Turbidity Mod.-p.m. Phenol Alk. Methyl. QOrange Tot. Hardness____

[OLOGICAL DATA

Fish ColTéctions{ Method____ Electrofishing Length of Station _sp3'

(eecee- --:Run---- ----- ] Tot. No. Length Weight K-Fact

.oecies  Ist 2nd 3rd  Sampled Ave. Range Ave. Range _Condit

Brn 19 16 35 174  78-451 105 $-825 0.91

Cce 9 3 12 © 210 116-330 102 10-34S 0.86
culpin 36+ - . 36+

‘ttach individual lengths, weignts, freauency histograms, or other statistics on sep:¢
sneet, as desired.)




(7.

1

Stream Survey (Sheet No. 2) : C
Page ;

NATURAL REPRUDUCTION: Game fish spawning habitat: Yes x No Rate(1-5) 3(m

_—— Game fish reproductive success: Yes X HNo Rate(l-5) 4(g
Game fish nursery habitat: Yes X No '

List all fish species that successfully reproduce: _Brown Crout, cutthroac, trour
sculpin

Nongame fish that are of “"special" interest: Sculpin

Indicate negative factors or potential habitat development: Silt impaction over

1 11 ts extensive natural reproduction.

PREVIOUS STOCKING WHICH MAY BE OF [MPORTANCE :
6,400 fish,

1,600 browns in July, 1981, short

POLLUTION (Types, sources, amounts, etc.): Siltation from wacarshgd, particularly in

exposed cuts along highway.

AQUATIC VEGETATION (Attach separate data sheets if desired):

Overall abundance (Abundant, Common, Sparse, or Absent);  Absenc

Major Tyoes Na. Percent

BENTHIC INVERTEBRATES (Attach separate data sheets if desired):

Overall abundance (Abundant, Common, Sparse, or Absent): _ Common

MBIOF TZOES No. Percent
" —fDhemeroptera
Plecoptera

RECOMMENDED [MPROVEMENTS:

(See actached sheets)

ITEMS NEZDING FURTHER STUDY:

QTHZR:
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3)Cat. 4§ 1I. aI. 130

Huntington Creei (Sec.

Name of Water

Species Brown trout = solid

April 22, 1982

Date

Culthroat trout = slashed

e Hole confluence with Blind Creek upstream 528 feet (0.1 mile).

Station.-Ray. Gr

I and over

i Age
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Table 1. Population estimates for trout in Huntington Creek (Sec. 3),
Utah on April 22, 1982.

—_— - - Fish Population Population Cumulative Number
. Length Estimate Estimate )4 Per
Species N (mm) Per 0.1 Mi. Per Mile Composition Acre
Brown 23 152 53 + 138.5 530 + 1,385 41 219 + 571
12 _1s2 62 + 1 620 * ? 49 256 + 1
35 Total 115 * 399.7 1,150 + 3,997 90 474 % 1,649
Cutthroat 3 152 4.+ 1 40 + 7 3 17 + 1
9  _152 9+1 90 + 10 7 37 %4
12 Total 13+ 5.2 130 ¥ 52 10 54 + 21
Game Fish 26 152 92 + 428.3 920 + 4,283  77(?) 380 + 1,767
21 _152 27 # 18.3 270+ 183  23(?7) 111 ¥ 75
47  Total 119 *? 1,190 + ? 100 491 + ?

1

Station starts at Blind Stream confluence near Ray Grange
and goes upstream 0.1 mile.

Hole

Table 2. Standing crop estimates for trout in Huntington Creek (Sec.3)l,
Utah on April 22, 1982. :

Cumulative

Fish Standing Crop Standing Crop Kg
Length Estimate (Kg) Estimate (Kg) ) 4 Per
Species N (mm) Per 0.1 Mi. Per Mile Composition Acre
Brown 23 152 1.0215+1.2347 10.215+12.347 15 4.21+5.09
12 _152 4.2372+ .1732 42.372+ 1.732 64 17.48+ .71
35 Total 4.7387+ .2091  47.387+ 2.091 79 19.55+ .86
Cutthroat 3 152 .146 + .2939 1.46 + 2.939 2 +60+1.21
9 _152 1.2008+ .0169 12.008+ .169 19 4,95+ .07
12 Total 1.265 * .0201 12.65 + .201 21 5.22+ .08
Game Fish 26 152 1.1604+1.2101 11.604+12.101 17 4.794+6.99
21 152 5.2497+ .1231 52.497+ 1.231 83 21.66+ .51
47 Total 5.7744+ .148 57.744% 1.48 100 23.82+ .61

- l‘Stacion starts at Blind Stream confluence near Ray Grange Hole
and goes upscream 0.1 mile.




STREAM SURVEY
Utah Division of Wildlife Resources
(Sheet No. 2)

. JATE 22 April 1982 INVESTIGATOR(S) Donaldson/Hodson/Dalton

JAT. NO. I1. AI. 130 STREAM Huntington Creek

SECTION _ 3 STATION NO. 3-7-% LENGTH OF STATION _ Q.1 mile ELEVATION 7460’

AOCATION (Attach map) _Starcs at the confluence of Blind Stream near Ray Grange uole

’HYSICAL DATA (Attach transect data sheets, if desired)

Temperatures Discharage : Station Dimensions
Time___8:00 aM Velocity fps__ Ave. width (channel)_ 25 feet
Air 62°F Volume cfsl3-20(a.m.) Ave. width (Water) 20 feet
over 40 (p.m.)

Water 37° F ' Area Water (sq ft) 10.560

OTTOM TYPE: BOULDERS 40 % RUBBLE 20 % GRAVEL 15 % SAND 5 % SILT_20 % OTHER___ %
L-70%Z R-0 .

'ERCENT BANK STABILITY: R-40% 4 PERCENT BANK SHADE: 1-10 %

. '00LS: No. per 1/10 mile Pogl1-Riffle Ratio” Ave. Length Ave. Width Ave. Depth

6 over 10'
‘HEMICAL DATA
Time a.m. pH 8.2 D0 CO> Conductivity
Low -a.m.

Turbidity Mod.-p.m. Phenol Alk. Methyl. Orange Tot. Hardness

IOLOGICAL DATA

Fish Collections: Method Electrofishing Length of Station _s2a:
[emmemaeea RUN === mammmm ] Tot. No. Length - Weight K-Factor
.oecies  Ist 2nd 3rd Sampled Ave. Range Ave. Range Conditicon
Brn 19 16 35 174 78-451 105  5-825 0.91
cee 9 3 | 12 210 116-330 102 10-345 0.86
.culpin 36+ - 36+

. Attach individual lengths, weights, frequency histograms, or other statistics on separate
sneet, as desired.)




Stream Survey (Sheet No. 2)

Page ; » R o
‘ NATURAL REPRODUCTION: Game fish spawning habitat: Yes x No Rate(1-5) 3(moderate
. Game fish reproductive success: Yes X No Rate(1-5) 4(good)
Game fish nursery habitat: Yes X No '
List all fish species that successfully reproduce: Brown trout, cutthroat, trout,

sculpin

Nongame fish that are of “special” interest: Sculpin’

Indicate negative factors or potential habitat development: Silt impaction over

: i limits extensive matural reproduction.

PREVIOUS STOCKING WHICH MAY BE OF IMPORTANCE: 1,600 browns in July, 1981, short
6,400 fish.

POLLUTION (Types, sources, amounts, etc.): Siltation from watershed, particularly in

exposed cuts along highway.

AQUATIC VEGETATION (Attach separate data sheets if desired):

Overall abundance (Abundant, Common, Sparse, or Absent):  Absent

Major Types Na. Percent

BENTHIC INVERTEBRATES (Attach separate data sheets if desired):

|

Overall abundance (Abundant, Common, Sparse, or Absent): Common
| Major Types No. Percent
|

Ephemeroptera
' Plecoptera

|
| RECOMMENDED IMPROVEMENTS:

(See attached sheets)

’ ITEMS NEEDING FURTHER STUDY:

OTHER:




Huntington Creek (Sec. 3)Cat. § 1I. Ar. 130

Name of Water

April 22, 1982

Date

Species Brown trout = solid

Culthroat trout = slashed

Station _Ray Grange Hole confluence with Blind Creek upstream 528 feet (0.1 mile).

L and over
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" Table 1.

Population estimates for trout in

Utah on April 22, 1982.

Huhtington- Creek (Sec. 3),

Population

-

Fish Population Cumulative  Number
Length  Estimate Estimate Y 4 Per
Species N (zm) Per 0.1 Mi. Per Mile Composition Acre
Brown 23 152 53 + 138.5 530 + 1,38 41 219 + 571
12 _152 62 + 7 620 + 7 49 256 + ?
35 Total 115 + 399.7 1,150 + 3,997 90 474 + 1,649
Cutthroat 3 152 b+ 17 40 + 7 3 17 + 1
9 152 9+ 1 90 + 10 7 37 + 4
12 Total 13% 5.2 130%52 10 54 ¥ 21
Game Fish 26 152 92 + 428.3 920 + 4,283 77(?) 380 + 1,767
21 152 27 + 18.3 270 + 183 23(?7) 111 + 75
47 Total 119%? 1,190 ¥ ? 100 491 ¥ ?
1 Station starts at Blind Stream confluence near Ray Grange Hole
and goes upstream 0.1 mile.
Table 2. Standing crop estimates for trout in Huntington Creek (Sec.3)l,
Utah on April 22, 1982.
Fish Standing Crop Standing Crop Cumulative Kg
Length Estimate (Kg) Estimate (Kg) y 4 Per
Species N (mm) Per 0.1 Mi. Per Mile Composition Acre
Brown 23 152 1.0215+1.2347  10.215+12.347 15 4.2145.09
12 _152 4.2372+ .1732 42.372+ 1.732 64 17.48+ .71
35 Total 4.7387+ .2091 47.387+ 2.091 79 19.55+ .86
Cutthroat 3 152 +146 + .2939 1.46 + 2.939 2 «60+1.21
9 _152 1.2008+ .0169 12.008+ .169 19 4.95+ .07
12 Total  1.265 + .0201 12.65 + .201 21 5.22+ .08
Game Fish 26 152 1.1604+1.2101 11.604+12.101 17 4.79+4.99
21 _152 5.2497+ .1231 52.497+ 1.231 83 21.66+ ,51
47  Total 5.7744+ .148 57.744+ 1.48 100 - 23.82+ .61

Station starts at Blind Stream confluence near Ray Grange Hole
and goes upstream 0.1 mile.
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: ) ; Aquatic Resources of

' Crandall Canyon
Feb. 10, 1988

CHAPTER X
AQUATIC RESCURCZS CF CRANZALL caNYeN
EMERY COUNTY, UTAE :
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10.1 SCQPE

The selected property designates for the Cranda.l Canven
Mine is lccated ®mainly north an¢ west cf Crandall Canyoern, &
tritutary to Huntington Creek, Emery County, Utah. The mine
lease procperty {s within T15,16S and R6,7E, Utah, Rilza
Canycn, Utah Quadrangle (USGS Map N3§22.5-W11107.5/7.5, 1873,

Crandall Creek is a small perennial stream with [.cws
less than 1 e¢fs most of the year (0.5 to 0.7 cfs, 31 May t3s ¢«
June 1977; 0.3 to 0.8 eofs, 8-12 November 1976; Vaughn Hansern
Associates, 1977). The stream ¢s approxizmately 7 ka2 (4.2
miles) long beginning at approximately 3,150 a (9,700 %)
elevation and flowing eastward to its mouth at the csnlluerce
with Huntington Creek, 2,385 m (7,350 ft) elevatica. The
_ecanyon gracdient as reported by Vaughn Hansen Assoclates (s i&¢
m/ka (660 ft/mile) or 12.5 percent but the average strea
gradient from the upper forks downstream to the mouth IS

approxinately 60 m/km. (320 ft/mile) or 6§ percent.

Crandall Creek has nmet Dbeen classified as a ganme
fisheries stream by the Utah Division of Wildlife Resocurces.
due-_to-—its small size_-and—lack .of-suitable—spawning gravels
(substrates. .are--cemented - -together). Crandall Creex is 2
triSutary to Hunting-on Creek, one of the few high gqualit:
trout streams of Utah, and as such should be protected Ireom
any water Qquality or physical habitat degradation.

The following agquatic rescurce description is based upcn:

1) information presented in the 1868 Hydrolegical Atlas <7
Ucak (Jeppson, Ashcrof:, Huber, Skogerboe and Bagley, 1882}
2) a report prepared by Vaughn Hansen Associates (!'377) ==
"Water Quality and Hydrological Study in the Vicinity cf
Huntington Creek Mine No. 4 and Little Bear Spring"; anc IJ
cnesite surveys by Robert N. Winget Environmental Consu.tancts
en 23 July and 30 October 1980. Water quality, pnrysiza.
habitat and stream biota are all {important components cf

aquatic rescurces.

‘ Water quality and hydroiogy are discussed in mcre dezail
{1 another chapter. In this chapter rescurse Suality is 2ased
mainly upon agquatic macroinvertebrate community data wilZn
water Quality and habitat descriptions used as support cata.

Even.._in_ streams not-. capable —of _supporting fisherie
stream macroinvertebrates are excellent indicasors of stre
quality (Cairns, 1970, 1977; Cairns, Dicksecn and Herrick
197S; Cairns, Lanza, Sparks and Waller, 1973; Ghet:. a

a
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Bonazzi, 1977; Hunt, 1976; Olive, 1976&; Reichert, 1673,

and Unzicker, 1875 ; Wilkhm and Dorris, 1668), Acc
macrsinvertebrate taxa each resgend teo envircnern
congitions according te their individual mersnc.

0 m o

physioclegy and benavior. ifferences in macr:i;verEeFra:e
communities result frem differences in water'qua-;:'_;n-gzz:
and Cittzer, 156%; Cairns, Dicksorn and Herricks, 1877, =ars

2




and Fuller, 197u4; Hynres, 1961; Macan, 1374); water temzerature
(Altman and Dittaer, 1966; AFS, 1976; Hooper, 1972; Hynes,
1972; Jones, 1972; Williams and Winget, 1979); upsireaz larz
and/or water use (B3akke, 1977; Cairns et al., 1875; »21a=cs,
1979; Ringler and Hall, 1975); stream gradient and/cr
elevation (Baumann, Gaufin and Surdick, 1977; Hynes, 1672;
Macan, 1973; Reice, 1977; Stoneburner, 1977; STou: and
Vandermeer, 1975); or a combination of these and other
factors. The range of environmental conditions each taxsn can
inhabit has been called that taxon's niche width or breac:tn
(Colwell and Futuyma, 1971; Plelou, 1972).

Stream quality characteristics are often no: fully eor
accurately evaluated using pPhysical or chemical analyses
alone. Bilological evaluations using macroinvertebrates ver:ify
a4 stream's quality by defining the stream's suitability for
Supporting life, including a trout fishery. The biota are alsc
the best indicators of subtle changes over tizme {n water
Quality or physical stream habitat, including reduced flows,
increased sedimentation or degraded water quality.
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10.2 METEQDOLOGY

Sb—.aﬂ Fhann.1

This portion of the inventory provided informaticn on the
physical rescurces available to the bicta of Crancdall Creex
(Tables 1, 3, 4 and S§). Measurements included stream bank,
ricarian zone and watered channel measurements. Measurements
were taken at the four stations shown in Figure 1. Methcds
used were taken from those used by the U.S. Forest Service,
Intermountain Region and U.S. Bureau of Land Management, Utan
District in their aquatic resource inventories. Prelininary
stream channel field surveys (inventory phase) were complete:z
30 Ccteober 1980.

Shream Sank., At each station (Figure 1) a 100 m lengsh 2f
each stream bank was classified as to landform gradiens;
vegetative types and percent cover; stability; and types anc
extent of ungulate perturbation.

ioar-d a, At each station (Figure 1) g 1CC = leng:h
of stream section was classified as to width of rizarian 2cne
(that zone adjacent to the stream with vegetative comaunis
“types different from that on the adjoining hillsides -- e.3.
willows, meadow grass/herds); gradient of riparian zcne anz
adjoining hillsides; vegetative types and percent cover; arnc
tyres and extent of perturbations.

Lereg Ch . Channel wmeasurements ‘taken incle
channel gradient, substrate composition (line transect =xet:

of the sediments); water and channel width (low and ta.. tank
width); water depth, velocity and discharge; and amountc and
Quality cf 3paun1ng gravels. y D A~

1T T AL GRVE IO h e, PO b . ,") ,,/ ,p/l,u,)
Sisherias, It-zsuprcpcsed_;hat the.fish. of C-ar.a-- ‘Creek p- -

net be samp¢ed due to obvious-lack—of -reproduction hnatitas
(all gravels are- cemented together). #aemp—quaszvf,mha.::a:
and macroinvertebrate surveys should be adequate {n provicing
information necessary to insure protection of the li:;:ea
fishery of Crandall Creek. ppabouy AuD Cuibbhors: S & A

CILANDALL (el The (Cpeo 15 €ovdusve o i  rtr -

Magroiayartanmaea Cammpniciac, Four quau:;:
nacroinvertebrite bentnic sanmples were taken from sta
CCO1 and CCQO2 (Figure 1) according to the stratified r
criteria fcr selecticn of specific sample sites (ZPA, 197
modified Surber sampler (Figure 2) was used <o take °
samcles; samples were flcated in a saturated salt water (Nac

a

~s2% 0 40
o M€ 0"
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soluticn ian the fileld to separate organisms from sand
gravel; samplLes were nreserved in 1C% formalin anc transger
L0 the lascratory for processing.

Samyles were hand processed wWith macr;inve*fe'-a°-=
scred frem sam:le denris using a stereo zcem Nigon tinccu.zr
Ticrsscope; orgarisms were sortec and enuzeratec Dy taxInImi:s
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group (most to genus and species but scme cnly to fa=mily
level); sample organiszs were then be dried and weighed.

Analysis of samgfle results (Table 2) included mean numter
for each taxon and total sample numbers per station per da:e;
standard deviation of the total mean numbter; coefficlient c¢f
variation; mean dry weight per sample; number of taxa ger
station; dominance diversity (H, Shannon-Weaver), and
tolerance Quotients for each taxon (TQ), communitly tolerance
quotient CIQ, and biotic condition index (3CI).

The tolerance quotient {s a value ass‘gne* each taxsn
based upcn its tolerance and selectivity for various substirace
materials, stream gradients, levels .of alkalinity and sulra:e
concentrations. TQ's range from 2 (very fragile, narrow
tolerance limits) to 108 (wide tolerance limits for all U
parameters). The CTQa (s the arithmetic mean of the toierance
quotients (TQ) of the actual ¢taxa of macroinvertebrates
sampled from the stream station on the given date. The higher
the CTQ. value the larger the ratio of tolerant species <o
more environmentally fragile species. The CTQ_ {s a predicted
cemmunity tolerance quotient indicating what Ran be expected
from a community inhabiting a stream such as Crancdall Creek.
The BCI is merely an indication of percent of predic:ed fer
the actual community given existing water quality and habitat
characteristics for the stream in question. The I.. cT Q ard
CTQ., was taken from a US forest service publicaticn autdcrec
by i‘nget and Mangua (1§79). . '

The macroinvertebrate community for Huntingewcn Creex =
been intensively sample by Winget for nearly 1C years. &
2

i tn

studies are still {n progress and will continue for seve
mere years., Results of Winget's study provide a sounc <
Ddse for the receiving waters, Huntington Creek. Acco*" s
Mr. John Livesy, Utah Divisicn of W:ildlife Rescurces, ?-
0ffice (personal ccmmunicatiicn, 22 August 1G8C) cthe

concern over developing the coal resources cf Crandall Carn
is the potential {mpact on Huntington Creek, a prize °
fishery. Therefore, the available baseline cata on Huntiz
Creek is impor<ant to the Crandall Canyon project and will
used in evaluating any suspected impacts when the need arise

13040 O M0
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10.3 EXISTING FISH AND WILDLIFE ’zsouaczs

10.3.2.1 AQUATIC WILDLIFEZ AND HASITAT AMD VALUE
DETEAMINATION

Crandall Canyen {s a narrow, steex canyon with lit:le,
meander room for the stream in the canyon bottem. There has
Ristorically been heavy cattle grazing pressures on the grassy
and tender herdb and shrub vegetation found mainrnly in thre
limited riparian zone lining each side of the streaa. This has
resulted in 25 to 40 percent unstable stream banks witin
erosicn and sloughing bank matertals commen. The present
dominant riparian vegetation consists of mature trees and
shrubs. Over half of the stream is shaded, either by ta..
vegetation or steep bank materials.

Large boulders, some over 2 m (6 ft) in diameter are
common {n the stream channel and adjoining it, providing a
potential for deep, covered pool habitat. :

Sometime in the recent past, a mineral spring flcwed {nt2
Crandall Creek, as evidenced by a large marl depesit (2an)
near the lower forks. The spring is no longer active bu:t a
mineral water {(nfluence (cemented substrates) s still
apparent in Crandall Creek. Vaughn Hansen Associates (i377)
reported that water quality in Huntington Canyon tritutaries
detericrates in a north to south and west to east direcsicn,
and Crandall Creek has better water Qquality than trhcse
tributaries to the south. They reported sulfate concentracic:
in Crandall Creek of 27 to 40 mg/l, TDS of 360 to U450 =g/
bicarbonate alkalinity of 263 to 312 mg/l, chlericde cf 1.2
§ m3/1l, and {ron (total) of 0.C5 to 0.16 mg/l. Ncne c¢f =
water quality parameters exceed state limits for <Qring
waters, nor are high encugh tc alone account for the cexzex
substrates of Crandall Creek. Water quality of Hunzing
Creek is similar to that of Crandall Creek with sull
concentrations generally of 20 to 80 ag/l, TDS of 13C =3
mg/l, bicarbonate alkalinity of 200 to 270 mg/l, chlorice ¢
to 15 mg/l, and iren (total) of 0.CS to 2.5 mg/l.

Creo (» @ 3 A g8 »-°
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Water temperatures are similar to those in Eun::;g::n
Creek with no evidence of any wara water springs. watar
temperatures range from a near unifora C=19 C frem Ncvemter
through March each year. Sucmer water texzperalures ccmmcn.y
have a diurnal fluctuaticn of 10-15° C per day with 3axizuo
temperatures near 20° C.

Crandall Creek has a drainage area of apprcximnacely ‘?9
to 3,310 ha (3100 %o 2500 acres). The stream Ctisects =:cst.v
Castle Gate, Slackhawk and Star Polnt Sandstcne., North =zr:n
and Price River formations form the zajerity of the nign
canyon above the scurce c¢f the active surface streax flcws.




According to Vaughn Hansen Asscciates (1¢77), water fleows
in upper Crandall Canyon are {intermittent with [flcws
origirating as interflow which surfaces above or npear- :ine
Castle Gate Sandstone-zlackhawk Formaticon Linterfice and/sr
overland flow -- interflow dominating during spring runcsi?
season while overland flow is most commen during the suzxzer
thundershower period. VHA alsc preported springs 1in trne

.Crandall Canyen area surface primarily above an¢ belcw <tne

Blackhawk Formaticn, with little groundwater activity showing
in the Blackhawk. :

Jeppson, Ashcroft, °Huber, Skogerbce and Bagley (1%
reperted approximately 7.9 em (20 inches) annual precipitac
normally occurring in the Crandall Canyen area. They 3
reported a potential evapotranspiratiocn of 7.1 to 7.9 c¢=
to 21 inches) per year. Most precipitation in Crandall Canysn
falls as winter snow. .

Crandall Canyon, having steep slopes with exposed scils,
carries fairly heavy sediment 1loads during high runofl
pericds, but due to the steep gradient and high velocitles,
stream substrates are largely free of fine sediments. In fac:,
the deminant substrate is gravelerubble comented together wiIt!
mineral deposits, probably Ca and Mg ccmbined with =cstly
carbonates and sulfates. S

There was little known, biologically, about Cranca’l
Creek prior to the 1980 surveys. Therehave deen-fish-otserved
in lower Crandall Creek, but_approximately 1.0 km (0.6 mile)
upstream of the Canyon mouth-—are some ‘nigh -darriers, adove
which _no—£ish have been observed. There-are-no-locse-sgawn.cn
gravels —in “Crandall Creek "indicating ~a ~probable - lacxk

MY ]

spawning. The £fish prodably - swim upstream from Hunting:ts
Creek each spring but are unable to successfully regrscuice.
Huntington Creek is one ¢f the higher quality Srout sireams <.

Utah.

Stasion ccnd

. Shrezm Hakdiras A summary of the physical Rrabitat <
Crancall Creek at Staticn CCOl (Figure 1) Lis presentec .
Table 1. The lower 2 km of Crandall Creek had fairly unilsr
habitat as previcusly described. The stream channel at S:a:tic
CCC1 nas a steep gracdient (4.35%) that partialy accsunts fcr
the cresence of rutble (35%) and gravel (3C%) in suen iz
progortions. These substrates on 30 October 158C hac
covering of fine silt that a crust had started to form ¢
from cheaical depcsition. This silt layer had resultec .
sparse algal grewth on the rocks. The macroinvercecr
communisy cf Statisn CCO1 (Table 2) also showed the lnpact
this silt covering  on ¢the sefs:ra:es with only €,43</x
orgarisms compared with j?,BOu/m

Hhr%aap M 'y 01T

} O

usstreas at Staticn Cllc.
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In general Crandall Creek at this staticn is in a hign
gradient, narrow channel, steep sicded canyczn. Cattle gracting
curing the summer of 1980 had resulted in close-crspres
grasses and young herbs and ferbs. This practice gver the
years has resulted in relatively unstable stream banks causing
mocderate siltaticn of the substrates. The stream has limites
potential for {mprovement - controlled animal use of the
rigarian areas would reduce sedimentaticn but cementing ¢ the
substrates would still limit the biotic potential.

' Lic Mags rtekhratas, Table 2 contains a sumzary
description of the aquatic macroinvertebrate communit el
Crandall Creek at Stations CCO1 and CCO02 on 30 Qctober 158C.
Samples from Station CCO! contained a diverse assemblage c¢f
taxa (31) 4inecluding several with fairly narrow environmental
tolerances (TQ<368). The presence of [Lahemerella grandis,
Bieroparcella badla and lsogengides 2zignensis refllects the
comzunity of Huntington Creek as these species are comzcn in
the larger receiving stream but were absent. trom the Oc.cbe-
samples from the upstream station.

Lovwer (Crandall Creek macroinvertebrate community

October exhibited signs of scmewhat lower water quality than
at upper Crandall Creek (Station CC02) - absence cf
Arcsopsvghae and Baraasvehe caddisflies plus reduced numbers cf
several taxa. The overall comamunity composition (C‘Qa) en 3¢
October 1980 was 94% (BCI) of the predicted potential (CTI.)
for that stream section. Thi supports the fcremencicnéd

conclusion that the potential ’or inprovement of this streanm
section for aquatic life is limited, It also points cut <the
high quality of this stream considering the lixzited rescurces
(low flews and chemical deposition) and as sush shsulsl te
sroctectied frcm further perturbaticn.

Quasd [l

airean Hahltas. Table 3 presents a summary deserizticn =f
the stream haoitat at Station CC02 en 30 Octoder 1950. The
total channel was wWider than at Station CCC1 (UQ £t cemzares
with 20 ft) and stream gradient was greater (S5.0% comparec
with 4.5%). There was more bedrock and less sand and silc ac
Station CCQ2. Stream banks were more stable and the rigarian
vegetation zone was wider at Staticn CCC2 ccmparec wi:in
Station CCO01. The stream was Still iz a steep, narrow channel
with steep Dbanks. Cattle graz-ag had producec an a;;aje-:

to the ground. 3ank e-osion uas evident as land s‘oua's .r
40 f:t wide and 30-45 f* high. Stream substrates dic not ¢
the covering of silt that was evicent at Staticn‘CCOT.

*ia Maewaiayartah~ma-ec, Table 2 p2resents sam;.
cdata for 30 Cczober 1G3C. The presence of 2arzalsvins inc:is
a depencdance upen heacdwater springs for the najericy
icw=flow waters in upper Crandall Creex, BSacascroca,
Arscgnevste, ZTmacpmue, Ia3mad3 gingsisaes, PLUS other taxa Wit
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low 7TQ values, 1indicace relatively high water gqualic:
perennial fleows and gocdé habitat at Staticn CCC1. The 322 ¢
94 indicates the communi:y is near its predi::ed sotential
far as compositl is econcerned. The ° ns
relatively even distribution of nuobers over types (H=1,45)
support the conclusion. that on 30 October 1980 the acuat:
macroinvertebrate community at Station CC02 was in gc

eondition.

7

g

high numters an
QJS
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Stations UM('-'i-iCL ypsg

These 2 stations were selected as photo and occ .ar
habitat monitoring stations only. Summary descriptions ¢l Ine
physical rescurces at each station on 30 Octooer IS5C are
presented in Tables 4 and S. Upper south fork is spring fec a2
short distance above the confluence with upper rorth fork.
Above the springs the stream . is reportedly internittent.
Substrates in doth forks were covered with chemical depositicn
but noet as strongly cemented together as at Stations CCC1 anc
CC02 downstream. There were also heavier algal growihs cn the
rocks at these upper stations than at the lower 2 staticnas.

Channels at Stations UPNF and UPSF were narrsaw with stee
sides as at the lower stations. The channel in UPSF wa
narrower with more large rocks and dead timber fall than »
UPNF that had a mocre cpen flat bottcm chanrel, al:no.g* ne
very wide and stream banks were near vertical 15 ts 20 Jee:
Grazing impacts on the riparian communities were visit_.e ¢
both forks.

10.3.3 SPECIZS OF SPECIAL SIGNIFICANCE

10.3.3.1 THAEATENED AND ENDANGERID SFECIZS

Cfficial USF&AWS Secticn T opinicns re.ating
aquatic rescurces cf Huncting:on and Eccles Canyon
have indicated that no threatened or encangered sgec
fish or other acuatic org.n'sms have been found in
upstream of the lowest 2 or 3 miles of the Price or San
fivers. The organisms of Crandall Creek, as presen.-y P
are all ccmmon and widely distriduted Sthroughout streams
Utah. There are found {n Crandall Creek representatives
several taxa limited =o high quality enviroas, Zut rncne,
far as (s presently known, are rare iz the cLateracun:
region.
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10.4 EXPECTED IMPACTS OF MINING OPSRATIONS ON FISH AND
AQUATIC WILDLIFEZ :

Crandall Creek,as a habitat for aquatic wildlife ozher
than fish, i{s a quality stream and as such should te zrotected
frem <{mpacts cf the proposed Crancall Canyon Mirne Project.
There is nc planned disturbance of Crandall Creek at present
with: the access road alignment planned far enough aSove the
stream £1.] as to aveid sedimentation or realigrnoens
perturbaticns; and mine portal is planned for an off-sirear
site. There could possibly be run-off problems frcm the rcac
and/or portal, especially during active surface disturtance
activities. Crandall Creek could possibly be impacted f{reox
surface run-off sediments, but this should not be a serizus
problem {f sediment control quidelines are followed. Potential
subsidence areas are mainly above perennially waterec
stretches of Crandall Creek and headwater trlibutaries, thus =2
impacts from subsicence con the biota of Crandall Creex are
expected. Proposed monitoring should elucicdate any {=pacts
that may occur, including those associated with reduced strean
flows caused by intersection of source aguifers. .

10.5 MITIGATION AND MANAGEZMENT PLANS

Since no impacts are exgected to the perennial waters cf
Crandall Canyon in the near future, no special mitigation plan.
cocncerning Crandall Creek is presented here. Cranda.l Creex
will bte monitored for habitat value and biotic community
conditicn for the next 2 years, spring and fall samplings, -
order to acquire a baseline descripticn of the rescurce. Tni
baseline will provide solid grounds for future izpac: ana.y
and oitigation planning Lf the need arises.

10.7 FZSH AND WILDLIFE MCNITOJAING

Crandall Creek is a quality stream and as such snSu.:
have a taseline descripntion of its hatitat and Bbiczta. Aguat:ic
macroinvertebrate sanples will be taken each SEring
(Agril-May) and fall (October-November) during 1581 anc¢ 1¢Z2.
Habita® measurements as presented in Tables 1, 2, 3, and 3 {

this report will be macde at the same tizZe as the =iz.c
samples., Data collected will be correlated with water gqual:
and hydrolcgy measurements discussed under another skapter
this report. If impacts should become evident in the craina
area of Crandall Creek in %the future, monitoring of aquac
macroinvertebrates and hatitat changes will be startes agaci:n
using previcusly collected data as the Dbase for <i=ofac
evaluation,

.l
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Figure 2.
Modified Surber Sampler

Nitex 280 micron mesh netting

Vinyl sides

1"z Y1¢ aluminum frame

Janzaic sa=sles were zakaz itk a Suzber samplar (Suzzer, 133177,
acdiiiad 3v Wiagez (1371) as shaowm. The iacaxe Jpeszing is 38 = Ll
= Saez,

izcres) wide 5y %45 2= (13 izczes) 1izk andé che 2ag is 3L = (3
lecg. The standasd Suzher sampler L8 onl7 30 = (12 i=zhes) 232
wizh a 82 &2 (2 feat) l3mg 3ag. 1he =odifiad sasplaT was lesiztac
‘wizh a larger collacsziag bSag o Prevenz excessive dackwash azi .3ss c3

ssnzenss whez collacsing iz daeep, Vil scraams,
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Table 1. Resource descrirtion of Crandall Creek, £zery Ceunty, (Ltar,
at Stn CCO1 on 30 Cezcter 188C.

Water SurTace (Qs0.7cfs)
Mmean water width: 4.8 f£%; range -
mean water depth: 0.2 ft; range 0.1 %o 0.8 {

t
mean water velocity: C.7 ft/sec; range 0 to 1.8 ft/sec

Crannel
Total width: mean 20 ft; range 16 to 31 f%
Substrates: boulder (>12in diam) 53
rubble (2«124in diam) 35%
gravel (.1=3in diam) 30%

sand 19%
sile 102
clay . 02
Gradient: mean 4.57%
Left Bank
cover 753
stability 552
class low shrbs and grass
gradient S%
ungulate damage 50%
riparian zone T £t
Right Bank ,
cover 78%
stabilisty 35%
class trees and shruts
gradlent 54% .
tngulate damage 25%
riparian zcne L 3~
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. Tst.e 2. Macroinvertebrate commmity data as Tean muter/m fer
Crandall Creek, Emery County, Utah., Sanp.es taker IC Ceister

1680.
Statien
Taxa cco cca2 ™
Nematoda 11 161 108
| Planorbicdae - 11 108
Oligochaeta 75 387 1c8
Turbellaria . 65 1,724 1C8
Hydracarina 2,701 4,713 1C8
Copepoda 11 - 786 1C8
Ostracoda ' 495 1,410 1C8
Collembola - g4 108 .
Efhemercptera ’
] sy o7 u8
Saetis 1,431 6,273 T2
Claygmula . 1,130 1,883 A
Elegeus 108 581 21
rall grandis 75 . o4
} Pn:ngr.\ 1 a 4 n.——l‘ 3 - 65 ua
Plecoptera s4 - 48
‘ Nemcuridae - 10,351 36
| z‘am Qinghiqes -1 T64 16
Upza:px: :4 = a?a -— 75 . 2“
| . : Capniidae 151 1,842 32
' Btaroparcells 2adia 89 - 28
[egganaidae ziomarcs s 13 -— 28
Zacgerla 161 E144 ug
Crloroperlidae - a7 s
| Tricheptera . .
Shvacophila 11 4GS 18
e o vana - 313 1&
‘ Eydrogsvera 678 82 1c8
Ea:ﬂzIxshg -— 22 5
‘ | Clizooriabcdas - 22 24
‘ pamhysagme ’ 11 haand Zu
Colecptera
‘ Dlmidae 334 11 108




Table 2. Contirued (Crardall Creek).

Statien
Taxa cco1 ccce N
Distera . 24
4ctocha mogticcia - 118 32
Licrapota 225 65 L
92?9313 11 -; ;g
Eolor:isia grapdis -
Baricoma 22 - 183 36
Similiidze 11 8,422 108
Chironanidae a9 2,443 108
Ceratopogonidae a2 1 108
11 -— 108
Hemerodrom:ia TS 280 1c8
Mean Number/m? 8,484 39,304
Standard Dev, 3035“ a3 n722
Coeff. of Var, 40 60
Mean Dry Wt. g/ml 2.1 2.2
Mumber of Taxa ‘ 31 33
H (Shannon-Weaver) 3.33 3.6
CTQa . €4 su
cred 60 60

BCZ® ou 94

—
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Table 3., Rescurce descristicn of Crandall Creek, Zmery Ccunty, Usan,
at Stn CCO2 on 20 Cetcter 19C.

Water Surtace (J=0.Ucfs)
mean water width: U4 f

. 4
ft; range 0.1 to 1.1 ft
-H

mean water depth: 0.2 ft; ’
mean water velocity: 0.5 ft/sec; range 0 to 1.6 ft/sec
Channel '
Total width: mean 40 ft; range 25 to 55 ft
Substrates: boulder (>12in diam) 202
rubble (3=124in diam) 35%
gravel (.1-3in diam) 25%
sand ' 102
silt - 8%
clay o2
Gradient: mean 5.0%
Left Bank
cover 65%
stability 65%
class shrubs and trees(sparse)
gradient - 309 :
ungulate danage 50%
rigarian zcne 12 £t
Aight Bank
cover 75%
stability 5C%
class trees and shruts
gracient 32%
ungulate damage 2ci
riparian 2ore 7 t‘f:
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Table 4, Rescurce descr‘.:ticn ¢f Crarcall Creek, Izery County, Utan,
at Stn UPNF on 3C Cetccer 1980.

Water Surface (Q=0.15¢fs)
mean water width: 2.5 ft; range 2.0 to 3.6 £t
mean water depth: 0.1 ft; range 0 to 0.3 £t
Tean water veloc... ¢ 0.5 ft/sec; range O to 0.8 ft/sec

Channel
Total width: mean 25 ft
Substrates: boulder (>12in diam) 1%
rubble (3-12in diam) 3C%
gravel (.1-3in diam) 3C%

sand - - 10%
silt S3
clay . 5%
Gradient: mean 5.5%
Left Bank
cover 802
stability 50%
class grass + shruts
gradient . 35%
ungulate damage S0%
riparian zone 8 £t (1=10 %)
Right Bank :
cover 75%
stability 50%
class trees + shrubs
gradient 37%
ungulate damage 252

rizarian zone 7 £t (1=10

21




/
. Table S. Rescurce descrijtion of Crardall Creek, Imery County, Utar,
\ at Stn UPSF on 30 Cetcoer 1980.
Water Surface (G=0.2¢fs)
mean water width: 2.5 f%; range 1.8 to 3.3 ft
mean water depth: 0.15 ft; range 0 to 0.5 ft
mean water velocity: 0.6 ft/sec; range 0 to 1.1 ft/sec
Channel :
Total width: mean 15 ft :
Substrates: boulder (>12in diam) 30%
rubble (3-124n diam) 35%
gravel (.1-3in diam) 25%
sand ) 52
| sile o2
\ : clay o2
Gradient: mean 7.0%
Left Bank
. cover 752
| stability 50%
class trees + shrubs
gradient 353
ungulate damage 50%
‘ . rizarian zone § £t (u=8 ft)
& Right Bank \
: cover ' 75%
. : stability 38y
‘ class trees + shrubs
gradient 32%
' ungulate damage 2ss
riparian zcre § £ (3«10 £2%)




